In this study, we present a preliminary pictorial report on the use of Biobrane™ in the management of patients admitted with >10% Total Body Surface Area (TBSA) partial thickness burns, using a standardised application protocol. In highlighting a successful case series with Biobrane™ application to all key areas of the body, we demonstrate promising early results; all patients showed excellent wound healing following early application of Biobrane™. This ensures pain relief, allows early mobilisation and results in a shorter length of stay (7-28 days) in the hospital.
INTRODUCTION
Biobrane™ is a synthetic, temporary skin substitute that was first developed in 1979 1 , and has since been modified to further improve its wound healing properties.
It is bi-layered, the outer layer consists of protective silicone which allows it to function as a synthetic epidermal barrier. Porcine type 1 collagen peptides are bonded onto the inner nylon layer. Surface fibrin on adequately prepared beds of mid-dermal to superficial partial thickness burn wounds adhere onto these collagen peptides. Secondary adherence is achieved when epidermal cells infiltrate the inner nylon layer.
In some studies [2] [3] [4] , Biobrane™ has been shown to be superior to conservative management with dressings. Resulting in a positive impact on epithelisation rate, length of hospital stay and pain scores. To date there has been limited use of Biobrane™ in Singapore largely due to its relatively high cost and unfamiliarity with application. One of the authors spent some time in an Australian tertiary burns centre and has gained valuable experience in the practical application of Biobrane™ in the management of mid-dermal to superficial partial thickness burns.
MANAGEMENT OF PARTIAL THICKNESS BURNS
A burn wound is a dynamic, evolving injury rather than a static one. As Jackson stated in his classic 1953 paper, a burn wound is made up of three zones ( Fig. 1 ) 5 . Centrally lies the zone of coagulation, this is the area of maximal damage and the tissue here will not recover. Surrounding this is the zone of stasis which comprises tissue that is less damaged. Tissue here has the potential to recover, but if it ceases to be viable then the wound has undergone "conversion". The outermost layer is the zone of hyperaemia and this represents tissue with significant vasodilation and increased blood flow. There are three key methods to the management of partial thickness burns: a) excision and coverage with autograft; b) coverage with skin substitutes such as Biobrane™ and c) regular dressing changes to await autolytic debridement and eventual reepithelisation. Most modern burns unit prefer methods (a) and (b) as method (c) results in a prolonged stay in hospital and increases hypertrophic scarring 3 . The primary Proceedings of Singapore Healthcare  Volume 23  Number 3  2014 purpose of management is to provide adequate coverage to preserve the zone of stasis and prevent conversion of burn wounds.
APPLICATION TECHNIQUE
Appropriate application of Biobrane™ is essential to its successful use. The leading cause of failure of Biobrane™ is due to non-adherence secondary to infection 6 hence Biobrane™ must only be applied to actively exudating wounds that have been thoroughly debrided and cleaned 7 . As a result, wound selection is extremely important. Early application is another crucial factor. It is recommended that Biobrane™ is applied within 48 hours 8 to partial thickness burns (Table 1) .
Once a wound is identified, it should be thoroughly prepared and cleansed with Betadine. The wound should then be thoroughly scrubbed down to remove any debris and dead skin. If desired, the area can now be prepared with tincture of benzoin or Opsite spray to achieve optimum adherence 8 . Apply the Biobrane™ film with its dermal analogue side down onto the wound. It is important to keep it taut and stretched out to ensure maximal contact between the Biobrane™ and the wound bed. Secure it in place to adjacent un-burnt skin using suitably robust tape such as Hypafix™. This will keep the Biobrane™ firmly in place and facilitate early mobilisation. Secure one edge at a time to provide counter-traction while the Biobrane™ is stretched into place 9 . For irregular shapes or areas it is easier to trim the film once applied onto the wound. Staples can be effective, but for patient comfort this should be kept to an absolute minimum.
Singapore General Hospital Burns Centre Biobrane™ Protocol
We are in the early stages of introducing a burns specific protocol to standardise assessment, diagnosis and management of burns seen here in Singapore General Hospital (SGH). Here we have outlined Indication: superficial partial thickness/mid-dermal burns; 'trial of life' dressing for mixed depth burns where majority is expected to heal spontaneously. Biobrane MUST NOT be applied where wound contamination or necrotic material persists, signs of infection are present, or heavy bleeding is ongoing. Risk of failure increases if application >24 hours post-burn, significantly increases >48 hours or outside theatre.
Superficial partial thickness/mid-dermal burns (not face)
• Perform pre-scrub debridement of the burn with Betadine wipes/gauze; completely remove dirt, slough, intact and popped blister roofs, and any non-viable skin (may be facilitated with dry gauze). Trim and scrub nails (hand and foot burns). • Shave hair from the burn area and the unburned skin around it to a distance of 10 cm from the burn edge.
• Remove hair with saline-soaked gauze, then dry the area with dry gauze. • Scrub up and prepare the skin and burn with full-strength Betadine solution. Drape. Clean the Betadine off with salinesoaked gauze and dry with dry gauze. • Apply tincture of benzoin or Opsite spray to the shaved area around the burn and allow to dry until 'sticky' . • Apply Biobrane (shiny and sticky side up). Anchor one edge with 4-cm strip of sterile Hypafix. Use staples sparingly. • Stretch the Biobrane across the burn, pulling against the anchored edge. • Trim the Biobrane on the opposite side of the anchored edge and hold with Hypafix or staples; trim the free edges to size and secure stretched with Hypafix or staples. • Dress with moist, weak, Betadine-soaked gauze (100 ml full-strength Betadine in 1 l sterile saline), gauze and gamgee or crepe bandage.
Hand
• Biobrane gloves (three sizes) are available.
Benefits
• Decreased frequency of dressing change and length of stay.
Caveat
• Biobrane application will require admission (within 24 hours ideally) and general anaesthesia for best results excerpts from the protocol specific to application of Biobrane™ in the management of superficial partial thickness to mid-dermal burn wounds.
CASE SERIES
Since the implementation of the protocol and the introduction of Biobrane™ in our department, we have treated 11 patients with >10% total body surface area (TBSA) burns which were amenable to management with Biobrane™. Initial results are promising with all patients showing excellent response to the treatment. The following is a pictorial case series with brief histories, displaying the use of Biobrane™ in all key areas of the body.
Figure 2
Application of Biobrane™ to facial burns in a 41-year old shipping engineer who sustained 14% TBSA flash fire injuries after a fire tube boiler exploded. The remaining burns over both his forearms were also managed with Biobrane™. He was medically fit for discharge on day 10 post admission.
Figures 3 and 4
Application of Biobrane™ glove to left forearm and hand burns (Fig. 3) valve he was attempting to repair exploded. The remaining burn injuries over his anterior trunk ( Fig. 4 ) and both his anterior thighs were also managed with Biobrane™. He was discharged medically fit on day 15 post admission.
Figure 5
Application of Biobrane™ to posterior trunk in a 40-year old who sustained 35% TBSA flame burns while having moxibustion (a traditional Chinese therapy) performed on his back. The remaining burns to his right upper limb were also managed with Biobrane™. He was discharged medically fit on day 9 post admission.
Figure 6
Application of Biobrane™ to left lower limb burns in a 29-year old electrician who sustained 41% TBSA steam burns when a steam valve erupted in his vicinity. The remaining burns to his posterior trunk and left upper limb were also managed with Biobrane™. He was discharged medically fit on day 20 post admission.
DISCUSSION AND CONCLUSION
Biobrane™ is an effective choice in the management of partial thickness burns and is an essential component in the armamentarium of many modern burns centres 10, 11 . Preliminary results with the use of Biobrane™ here in Singapore are promising. However, greater patient numbers and further studies are required to accurately compare Biobrane™ against other modalities of management of partial thickness burns such as surgical excision with skin grafting and conservative management with dressings. Suitable data such as length of stay, analgesic requirement and cost-effectiveness will be collected to allow us to draw accurate, statistically significant conclusions. We are in the process of implementing the SGH Burns Centre Protocol to standardise management as well as add an electronic-based data collection tool to aid in the collection of data. 
